similar to the 00 values of cold springs to the west and south (-131 to -135 permil) . The recharge area for the warm springs is unlikely to be to the immediate north, which is the local t opographic highland in the area. The hydrogen isotope data would permit recharge from areas to the southwest or from high elevations to the southeast (Independence Mountains), a sector consistent with electrical resistivity evidence of fluid flow.
Warm springs are HC0 3 --rich waters, enriched by a factor of 3 to 10 in Na, HC0 3 -and Si0 2 relative to local cold springs. Average quartz (no steam loss) and Na/K/Ca geothermometer estimates suggest subsurface temperatures of 145° and 196°C, respectively. The warm springs exhibit poor correlations between either hydrogen or oxygen isotope composition and water temperature or chemistry. The absence of such correlations suggests that there is no single coherent pattern of cold water mixing or evaporation in the thermal spring system.
IN TRODUCTION
The Tuscarora, Nevada Geothermal System has been an area of geological, geophysical and geochemical investigation in recent years for evaluation as a geothermal resource. Of prime importance in this evaluation are the characterization of thermal water chemistry, estimation of subsurface temperatures, definition of recharge areas for the thermal waters, and the extent of rock-water interaction in the geothermal reservoir. A water sampling program was initiated by the authors in September, 1980 to collect cold springs and thermal waters to provide data for this geochemical analysis. Chemical analyses of dissolveu cations and selected anions and oxygen and hydrogen isotope analyses were performed on the eleven cold springs and seven hot springs collected. The water chemistry results and estimates of subsurface water temperatures are reported in Appendix A. This report focuses on the results of the hydrogen and oxygen isotope analyses.
ANALYTICAL PROCEDURES Sampling Procedures
Water samples for hydrogen and oxygen isotope analysis were collected as recommended by Nehring and Truesdell (1977) . Water samples for analysis of dissolved constituents were collected as recommended by Presser and Barnes (1974) and Truesdell and Hulston (1980) .
Extraction Techniques
Water oxygen extraction. The 180/160 ratios of spring and thermal waters were determined by the C02 equilibration technique (Epstein and Mayeda, 1953 ). The fractionation factor between H 2 0 and CO 2 at 25°C was taken as 1.0412 (OINeil et al., 1975) . W ater hydrogen extraction. Hydrogen gas for O/H measurements was liberated from water samples by reduction over hot (800°C) uranium metal (Friedman, 1953) .
Mass Spectrometry
Isotopic measurements for CO 2 gas and H2 gas were made with Micromass 602-0 mass spectrometers, which are double collector, 90° sector magnetic deflection instruments of 6 cm radius. The isotopic data for hydrogen and oxygen are reported relative to SMOW (Craig, 1961a) and for carbon relative to the Chi cago POB standard (Craig, 1957) . Analytical error for carbon and oxygen isotope ratios is between 0.1 and 0.2 permil, while that for hydrogen is between 1 and 2 permil . The locations of the cold and hot springs collected are shown in Figure   1 . Figure 2 shows the locations of the hot springs in more detail based on the geologic base map of Sibbett (1982) . The oxygen and hydrogen isotope results and spring temperatures are presented in Table 1 waters that feed it (e.g., 3A and 3B). As the stream was at a rather low rate of discharge at the time sampled, possibly the enrichments in D and 180 are the result of kinetic evaporation effects (Craig et al., 1963) .
The cold springs from the northwest and southwest of Hot Sulfur Springs constitute the second group. These waters have significantly lower &) values
(-131 to -135 permil) and plot off the meteoric water line. All these samples (5A through 5C, 6A) have experienced 18 0 enrichments of at least 1.2 permil.
These waters are significantly warmer (14.5 to 18.5°C) and contain generally hi gher TOS, Si02' Cl and S04= contents (Appendix A). All these springs were (Craig, 1961b; Crai g et al. , 1963) would result in intersection with the meteoric water line at oD values below «-140 permil)
those of any spring water measured by us i n t he area or reported for this part of t he Basin and Range Province (Friedman, 1953; Taylor, 1974; Lawrence and Taylor, 1971) . Alternatively, the deviation of these waters from the meteoric water line could result from either: to -137 permil). Based on this simi l arity, the recharge area for the warm springs is unlikely to be to the immediate north and may be to the west or in high elevations to the east-southeast, al t hough further sampling should be done in these latter sectors.
The warm springs exhibit poor correlations between either hydrogen or oxy gen isot ope composition and water temperature or chemistry, although the hottest spring (8B) has the greatest 180 shift. This spring may be the least diluted or have experienced the greatest interaction with the high _180 carbonate rocks present in the subsurface in the area. (Craig, 1961b) . 
